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Blue Mussels 
• Secrete adhesive structures composed of 
proteins containing L-DOPA 
• Adhesive structures contain metal ions 
• Ability to complex metal ions allows for 
attachment to substrates 
• L-DOPA is a novel amino acid having a 
catecholic functional group 
 
 
Introduction 
Catechols 
• Catechol is 1,2-dihydroxybenzene 
• Metal-ligand coordination plays a critical role in adhesive 
structure formation and adhesion 
• Coordination between Iron (Fe) and catechol ligands is 
correlated to high extensibility of mussel byssal threads 
• When a catechol coordinates with Iron, it forms a metal-
catechol complex 
• The stoichiometry of Fe3+-catechol complexes (mono-, bis-, 
or tris-) is controlled by pH 
• A mono- complex is formed at an acidic pH, a bis- complex 
at a neutral pH, and a tris- complex at an alkaline pH 
 
 
 
Conclusions 
• Fe3+/L-DOPA complex stoichiometric at pH= 4.5 and 7.2 
• Fe3+ is more strongly complexed in L-DOPA at pH=7.2 
• Absorbance plot shape implies a larger Kf at pH=7.2 
 
Objective: Understand electrochemistry of L-DOPA to have insight into 
electrochemistry of proteins isolated from blue mussel (Mytilus edulis L) 
Methodology 
CV Scans 
• 10mL cell with platinum 
working electrode  
•Silver silver chloride reference 
electrode 
 
Solutions 
• 5 mM Bistris Buffer in 0.1M 
Nacl 
• 20mM L-DOPA  in 5% Acetic 
acid 
•10 ppt FeCl3 in HCl 
 
Conditions 
• Concentrations of 
L- DOPA: 10-200 ppm; Iron 
concentration constant 30 ppm 
 
 
 
•Measured absorbances  
•pH=4.5  λmax 650 nm 
•pH=7.2  λmax 545 nm 
•pH=10.2  λmax 503 nm 
 
Spectroscopy 
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Results 
y = 0.0033x + 0.1051 
y = 0.0003x + 0.5189 
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Determination of Ratio of Concentration of L-DOPA to Concentration of Iron at pH=4.5 
y = 0.0077x + 0.0359 
y = 0.0002x + 1.8253 
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Determination of Ratio of Concentration of L-DOPA to Concentration of Iron at pH=7.2 
Results 
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Table 1: Varied Concentations of L-DOPA at pH=4.5 
Absorbance readings at 650nm     
Buffer (mL) L-DOPA (ppm) Iron (ppm) Abs Epcath 
9.95 10 30 0.113 -401.49 
9.92 20 30 0.155 -414.24 
9.87 39 30 0.263 -526.49 
9.72 99 30 0.482 -651.74 
9.6 148 30 0.558 -628.74 
9.47 198 30 0.583 -604.49 
9.00 500 30 0.684 -618.49 
8.00 700 30 0.732 -673.49 
7.00 986 30 0.834 -730.74 
5.00 1479 30 0.993 -739.74 
pH= 4.5 
99ppm L-DOPA / 30ppm Fe = 3.3 
3.3/197.2 g/mol L-DOPA * 55.85 g/mol Fe= 0.9:1 
0.9:1 is ~ 1 L-DOPA to 1 Iron 
pH= 7.2 
198ppm L-DOPA/ 30ppm Fe = 6.6 
6.6/197.2 g/mol L-DOPA * 55.85 g/mol Fe= 1.9:1 
1.9:1 is ~ 2 L-DOPA to 1 Iron 
 
Cyclic Voltammetry 
pH=4.5 
137.9 ppm L-DOPA / 30 ppm Fe= 4.6 
4.6/ 197.2 g/mol L-DOPA * 55.85 g/mol Fe=1.3:1 
1.3 L-DOPA to 1 Iron 
pH=7.2 
238.59 ppm L-DOPA / 30ppm Fe= 8.0 
8.0/ 197.2 g/mol L-DOPA * 55.85 g/mol Fe= 2.3:1 
2.3 L-DOPA to 1 Iron 
 
Spectroscopy 
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 Table 2: Varied Concentrations of L-DOPA at pH=7.20  
Absorbance readings at 545nm     
Buffer (mL) L-DOPA (ppm) Iron (ppm) Abs Epcath  
9.95 10 30 0.095 -437.24 
9.92 20 30 0.175 -452.49 
9.87 39 30 0.334 -443.49 
9.72 99 30 0.849 -408.99 
9.6 148 30 1.204 -415.49 
9.47 198 30 1.518 -562.24 
9 500 30 1.913 -558.49 
8 700 30 1.957 -592.99 
7 986 30 2.011 -599.24 
5 1479 30 2.095 -591.74 
Consensus sequence of 120kDa MAP-1 
A K P S Y P P T Y* K 
80 
P : trans-2,3-cis-3,4-dihydroxyproline 
P:  trans-4-hydroxyproline 
Structure of L-DOPA 
Mussel byssal thread containing proteins 
Structure of catechol Metal complexation with catechol 
10mL cell with working plantinum 
electrode 
Potentiostat Model 273A 
